Abstract
Introduction
We describe a project of the National Association of Chronic Disease Directors (NACDD) to develop a comprehensive set of competencies for public health practitioners working in chronic disease prevention and control. The project focused on the specific knowledge and skills required in the field -what managers and leaders of chronic disease programs in states need to know and be able to do. The identification of competencies needed by public health practitioners, creation of competency-based curricula, and assurance that professionals have mastery of competencies have been emphasized as priorities by the US Public Health Service (1), the Centers for Disease Control and Prevention (2) , the Institute of Medicine (3, 4) , and the Public Health Agency/Faculty Forum (5) . Competencies specific to chronic disease practice will allow professional development to be tailored to the unique aspects of chronic disease.
The project reported here focused specifically on the way knowledge and skills are used in the practice of chronic disease prevention and control in public health. Managers will gain a richer understanding of the competencies required on the job in this field and can use the framework as the basis for planning their own or their staff's professional development. These competencies can
The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the US Department of Health and Human Services, the Public Health Service, the Centers for Disease Control and Prevention, or the authors' affiliated institutions. Use of trade names is for identification only and does not imply endorsement by any of the groups named above. We synthesized literature on competencies in public health and input from brainstorming sessions with chronic disease practitioners to identify a set of chronic disease competencies. We then used concept mapping (6) (7) (8) (9) to organize these competencies into a framework. Concept mapping is a well-documented social research method (6) (7) (8) (9) (10) (11) that has been used in public health projects (12) (13) (14) .
Methods
All new public health competencies are expected to conform to 2 documents: Core Competencies for Public Health Professionals (15) and Essential Public Health Services (16) . The Council on Linkages Between Academia and Public Health Practice, funded by the Health Resources and Services Administration, used a lengthy review process involving more than 1,000 professionals to develop the Core Competencies. The 17 Council on Linkages member organizations from across the spectrum of public health endorsed Core Competencies as a framework and incentive for competencies development.
Essential Services undergirds the National Public Health Performance Standards Program to improve the quality of public health and the performance of public health systems (16) . Many public health professionals have applied Essential Services to their activities.
However, neither Core Competencies nor Essential Services provides direction to specific public health practice specialties; they were not intended to do so. Although other public health specialties have created their own competencies, no consensus has been reached on the competencies required for chronic disease practice.
The first step was to identify and develop a possible set of competencies, seeking saturation on the range of knowledge and skills required of chronic disease practitioners. We analyzed literature and documents, received input from practitioners in the field, and conducted a group review of a draft set of ideas. To ensure that the competencies for chronic disease practice were well grounded in earlier initiatives, the team studied competencies from major health professional organizations, federal agencies, and prior NACDD efforts. The search, covering 1989 through We solicited input from members of a specially invited Competencies Planning Group, the NACDD Board of Directors, and the NACDD Professional Development Committee (N = 37) to brainstorm ideas that completed the same focus prompt: "A specific thing that leaders and managers of chronic disease programs in states need to know or be able to do is . . ." Participants brainstormed anonymously on a dedicated Web site from March 27 to April 11, 2006 . They could see the contributions of other participants, but they could not see the results of the document analysis. The brainstorming generated approximately 75 ideas.
We merged the derived set of competencies with the brainstormed ideas by eliminating duplicates and combining overlapping statements to create a set of 220 draft statements. At a half-day meeting, the Competencies Planning Group discussed each of the 220 proposed statements, deciding by consensus whether to include each statement in the final set or to edit or add ideas. The planning group selected single-idea statements on the basis of their uniqueness, clarity, brevity, and relevance to state chronic disease program managers and leaders. The facilitator (the third author, KQ) ensured that group decisions were based on 1 or more of those selection criteria and that all participants' views were heard. Statements that included the same keywords (eg, all draft statements that referenced budgets) were examined together to help identify nuances of meaning and redundant statements.
To eliminate overlap and repetition of the same idea from different sources, the group's discussion focused on slight differences in wording, exploring the similarities and differences between the items and striving to select the statement that represented the core idea in the clearest and most relevant terms to chronic diseases prevention and control.
Other concept mapping projects (12) (13) (14) have used this idea synthesis or statement reduction process, which is described in detail by Kane and Trochim (7) . The goal is to draw on the planning group's expertise to arrive at a comprehensive yet manageably sized set of competency statements. The review process yielded 100 discrete ideas. Of this set, 28 competencies came from the brainstormed statements, 26 from the Core Competencies (15) , and the remainder from other sources. All adhered to public health workforce classification standards and formatting (17) .
Next we asked the 37 participants to sort the 100 final statements into categories on the basis of similarity (17 of 37 [46%] responded), following these instructions:
1. Sort all the statements into categories (anywhere from 5 to 20 categories usually works well). 2. Put each statement into only 1 category. 3. Do not create a "miscellaneous" or "other" category with unrelated statements. 4. Group the statements according to how similar in meaning they are to one another. Do not sort according to importance or priority.
We used Concept Systems software version 4.0 (Concept Systems, Ithaca, New York) to aggregate and analyze the sorting data. This system applies multidimensional scaling (MDS) and hierarchical cluster analysis to integrate the sorting information and to develop a series of maps and reports. The Competencies Planning Group reviewed the analysis results at a June 2006 meeting, choosing labels for each cluster and grouping clusters into regions.
The fourth author (SS) interviewed 8 public health leaders selected by the planning group to gather feedback on the draft competencies framework. The interviewees were people who work with state chronic disease practitioners, including key strategic partners, people who have crossed over from state chronic disease programs to another sector, and stakeholders whose perspective may not have been captured through the concept mapping process.
The 8 interviewees commented on the uniqueness of the domains to chronic disease, identified potential gaps, and recommended ways to use the competencies. These interviews provided a final, external review of the framework to ensure the comprehensiveness, face validity, and usefulness of the competency set. The planning group reviewed the interviewees' suggested additions and added 4 competencies, yielding a final set of 104 competencies (Appendix A). Having these experts comment on the overall framework rather than participating in the earlier brainstorming offered a fresh perspective for critique.
The NACDD Professional Development Committee discussed and reviewed all results in August 2006. No additions or revisions were proposed, suggesting both face validity and saturation of the conceptual territory.
Results
A point map captures the underlying structure for the conceptual maps. The MDS analysis translates qualitative judgments about similarity into quantitative distances on a 2-dimensional map where each statement is represented by a numbered point. Statements closer together on the map are conceptually similar, according to participants (ie, more participants paired those ideas together into the same category in individual sorting). Statements farther apart are more dissimilar (Appendix B).
Using hierarchical cluster analysis of the MDS output, the third author (KQ) chose a 7-cluster solution that best fit the statement set, creating the point cluster map (Figure) . The planning group reviewed that solution and labeled the 7 clusters: 1) use public health science, 2) design and evaluate programs, 3) manage programs and resources, 4) manage people, 5) lead strategically, 6) build support, and 7) influence policies and systems change.
Just as the distance relationships between the points signify degree of similarity, so do the distance relationships between clusters. For instance, a region of clusters on the left side of the map (manage people, lead strategically, build support, and parts of influence policies and systems change) are people-oriented. Those on the right side of the map (manage programs and resources, design and evaluate programs, use public health science, and parts of influence policies and systems change) primarily involve data, systems, information, and technical aspects of the job. Planning group members also overlaid a timemanagement perspective onto the map. Clusters in the upper right (manage people and manage programs and resources) occupy much of the day-to-day, immediate activities of chronic disease leaders and managers. Clusters in the lower right (design and evaluate programs and use public health science) are intermediate-term activities. Clusters on the left represent important long-term strategic objectives.
Following conventions used in the Core Competencies (15) , the clusters became the competency domains for NACDD's Competencies for Chronic Disease Practice. Each domain represents a sphere of activity or function and contains a detailed set of specific, related competency statements (Appendix A).
NACDD Professional Development Committee members identified the following domains as being practiced most uniquely in chronic disease prevention and control (in this order):
1. Influence policies and systems change. The Professional Development Committee's ranking was consistent with input from the public health leaders who were interviewed. Three of the 4 competencies added by the interviewees were in the clusters influence policies and systems change and build support.
Discussion
A content analysis of the literature, coupled with concept mapping (6) and expert interviews, yielded a map of the skills and knowledge specific to leading and managing chronic disease programs that improve public health. The stakeholders who contributed to the organizing structure produced a collaboratively authored framework of competencies. The map aggregates each participant's conceptual sorting of the 100 ideas. By converting similarity (qualitative sorting information) into a physical location on the map, the conceptual map shows how participants viewed relationships between competencies and reflects a practice-oriented perspective.
The domains in this framework integrate knowledge and skills as they are applied to job-related activities. For instance, the Competencies for Chronic Disease Practice address communication skills where the skill applies to a job function. Many communication-related competencies are included in build support. That cluster focuses on communication toward the goal of establishing working relationships with stakeholders to build support for chronic disease prevention and control. Other communication skills are in the cluster influence policies and systems change. The focus here is on implementing strategies to change the health-related policies and systems of private or public organizations. The clusters build support and influence policies and systems change are adjacent on the map, indicating they are closely related, but distinct. Thus, the communication skills are represented on the map in relation to how they contribute to major job-related functions or tasks.
Cultural competency skills also are integrated where the skill would be most readily applied, rather than emerging as a separate cluster. For instance, the statement apply principles of cultural appropriateness to program design is grouped with other statements about program design in design and evaluate programs. The statement recruit and retain a diverse chronic disease workforce implies cultural competencies related to the task manage people. 4 Centers for Disease Control and Prevention • www.cdc.gov/pcd/issues/2010/mar/08_0114.htm
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The project also suggests areas that may be practiced in unique ways in chronic disease. NACDD members and expert interviewees described the cluster influence policies and systems change as unique to chronic disease prevention and control, compared with other public health specialties. Build support and lead strategically also may be practiced in a unique way in chronic disease prevention and control. These areas are near each other on the concept map and are the domains interpreted as part of the long-term strategic work of program directors and managers. Program design and policy and systems change -both of which are forms of intervention in public health -are divided into separate clusters in the NACDD framework, which further suggests that policy and systems change may involve a unique application of skills in the chronic disease field. Practitioners seem to perceive that the science of public health makes an important contribution to both types of interventions, based on the fact that the cluster use public health science lies between these 2 types of interventions. These findings invite further exploration of how those particular domains are practiced in chronic disease prevention to ensure that professional development and educational opportunities for chronic disease practitioners address the actual requirements of this subspecialty in public health.
The Competencies for Chronic Disease Practice can be used to shape individual professional development plans. They might also form the basis for job descriptions in this public health specialty. Human resources personnel and chronic disease leaders may use these competencies to tailor a standard template to a specific position. These competencies may prompt a re-examination of common assumptions about basic job requirements. For instance, on the basis of the framework, experience in program management may be equally or even more important to many jobs in contemporary chronic disease prevention and control than clinical certifications such as registered nurse or registered dietitian.
The Competencies for Chronic Disease Practice can also form the foundation for professional development curricula for chronic disease practitioners. Professional development providers may develop courses that address specific clusters. Because the competencies describe job-related functions, using this framework as a curricular foundation may help ensure that professional development activities are job-related and have the greatest appeal to practitioners. Cross-cutting issues such as cultural competency and communication should be integrated into many courses, focusing on how skills apply to specific job activities. Finally, courses could include case studies and examples drawn from chronic disease practice, helping to ensure relevance and applicability.
Only 17 participants completed the sorting process underlying the map's organizing framework, which constitutes a limitation of this project. Map results tend to stabilize at about 25 to 30 participants (14) . Thus, input from additional participants may have led to a slightly different final map configuration. Nonetheless, the map framework seems to have face validity with practitioners, as broader audiences (eg, the external interviewees and subsequent NACDD general members' presentations) have responded well to it.
Given the burden of chronic disease in this country, it is important to describe the skills and knowledge specific to leading and managing chronic disease programs. This effort describes the elements of chronic disease practice and forms the foundation for recruitment and succession planning, professional development planning, assessment and performance reviews, and curriculum development that will assure a well-educated and competent chronic disease workforce in public health.
